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Till o] el si 71^ «J-^ofl -g-^^l^Vi, ^^i^ ^ 

tfl^v ^^o] o]^^^]^ «J-^l^>:ii, ^^n^n ^^^^s^ ^ 
£ 3 
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^ll^S ^:a-^-l^^fl^1 ^ «j-^{Read only information storage medium 

and method for measuring modulation degree} 

H 1^ ^Hfl^ ^11^5 ^-e- ^^:e-^^^''fl^l^ ^^"^ 

£ 2^ RLL(1.7) ^Sl iJ-^ofl 7l^^ ^^ll^St!: '^'H £ 

7l^€ <^11-^ s^ltt 

£ 5afe 2|]^oi1 zj;\^ DPD ^Jl^f ^^11- ^Jil- x^^^ ^^]^. 

S. 5b^ -tlJ: ^^J<^1 "^^^^l-Tfl M-^ ^3151- RF ^Jil- M-B^-i^ ^<^li=1-. 

£ 5c^ ^s. ^^i<^] "^j^x^vtii m-^ DPD ^s.^ ^n^s. ^^m. 

10...&1H.^ cg^^ 10a... ^H* t-flolE^ ^ 

10b...i3lsi, 10d...Bfl:iH ^ 

10e...^^:a^. 20...tll<^lEi 
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<13> ^ ^'^^ cfl^lBl^ 7]^ tfltV -g-^l^V^, ^^^r^M n^^^ 

a(CD;compact disk). ^^]^ cf7l^ c]>ia(DVD;digital versitile disk)S. 
ZLBlJL, 7]^, ±7] ^ ^fl^So] 7>^t!: 650MB CD-R, CD-RW, 4.7GB 

DVD+R/RW, DVD-RAM( random access memory). DVD-R/RW(rewri table) 9X-^^ , ^fl^S ^ 

-8- ^^3.S. 650MB CD. 4.7GB DVD-ROM ^^l 9X^. M-<^>7>. 71^. ^^o] 20GB ol^l-o] 
^cl:±:a.(HD-DVD)£ 7M£lJl 91^. 
<15> n^it-ll. ^71^4 ^o] ;^l^Dfl^lSl -§-^0] ^7>f-o11 vc^^ ^fl^J ^-g- ^^e.^-]^ 

^^^<^1 ^}3.^ °ll-f 4<^]-^l7l ^^^] ^}7l7l- 

^^^^1^ ^^=^1^^! 9X^. ciioiEi Ai:^o^ ^/a^ ^fl^S 

*>7] ^^t!: ^^S. -i-^H RLUd.k) 1}-^^ I(d+l)/I(k+l)^ ^ 

^^1=1-. <=^7lA-l, t-ilolE-1 Aij: ZLEflH."?! o><^l 3fl^<^l^i^ 37] (Intensity) 
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16> RLL ^2: ^^^^ IWlH^ IHlH A><^H1 OtilH7l- ^ 71)7]- ^^;^1<Hl ^2: l}"^ 

o]jL ^cfl (k)7flo1 ^i^ltlrcf. RLL(1.7)^ IwlH^I- l^lH 0 

^]^^ 7]{^7} ^± I7fl, 2^cfl 77l]S. 1-7711^ QtilHl- 7H^ M-H^-i^Cl-. 

RLL(1,7) ^2: «J-'i^<^l S^*>^, d=l^ ^ (1010101)51 no]S]7} 7]^^<^ l^lHS]- l^lB 

A>ololl 2T^ ^£tb, K=7^ nfl (10000000100000001)^ c11<^ltl7l- 7l^5l<^ 

IwlH^q- ItilB aH<^1 8T^ ^'^l* ^7lAi, Tfe ^di^ p>a ^, sl^ 5^1H 

♦ ^n^^. RLL(1.7) «J-^<^1A1^ ^<=>]^7} (2T-8T) 

<17> rf^ <:^1S.A^, RLL(2,10) «ol-^<^l ^^}^, ^<^]^]7} (3T-11T) ^<^11- 

<18> tb^, RLL(1,7) ^2: 13-^«^1A-1 ^SS^ 12/18^ #^5lJL, RLL(2,10) ^2: «c3-^<^l 

<i9> £ 1^ ^Hfl^ ^^11^5 ^-g- ^i^^-I^J-^ll^l^ ^^91 ^si- q-^^ ^^^l^l-. o] 

elS.<y c1^3 ^M. ^ ^A]- ^^ti(copy protection information)7> 

7]^^^ ^Hl- tlWlt] ^(lOOa), wl3il^(100b), ^ ^Bl-<^lw ^^3. ^€ 

^;a^7]. 71^3^1^ ^:a-^(100d)* 5L^t!:T=1-. ^aHI^ 7l^m tfl-g-ol ^tfl^l^l 

^$;t^lu> Diaflofl All ^711 ^7>li tfl^^l^il- ^^11 '^-B- '^^-^.^^i ^^^^ ^^^(lOOc) 
<=>] c1 ^wl^ ^ oxt^. 
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<^^oi ig^s. ^tilsl^H ^^1 ^>-S-^> ^-fl^l^^ '^^'^^l 71-^ t-fl^^l^^^ '^'H 

£ 2fe RLL(1,7) 4^ Al^ofl tfl^ o>ol sfl^^ 

£^R> ^ojcV. 7VS.^^ M^^, 45-^^ 371 I» M-El-^l^. ^Hfl<^l^ 

o] oH 31]^^ ol-§-^H ^^*>7l ^«fl #^^>7V Ti^ii- 

H I2/I8* ^^J^>^^. 

vc\-^ s\^d\] cflti: <^}^] ^^^1 ^^^^^l7l ^^fl^ ^ 

«-oll o^^lAl7lfe ^^17> ^51-^ ^Iro] ^71 nfl^ofl ^^£^1 ^£7> 

<H ^^^t!: l-7>^*>4. 

3> ^eh^l, ^ ^rg^ >^7l^V ^^]^^ n^^}7] ^^S., ^^91 

^ e^co>-g. cg^o^ ^o]s. tb '^^^^l tfl^H ^til^V^a, '^l n 



30-8 



1020020063889 2003/5/3 

<24> ^ S tq-€: tfl^H Sfl^^l Al^ S-A^ ZL2fl5L<HlA-1 DC 0<^] 

<25> Aj.7l^ S.:^^ ^^d^>7l ^ ^^'^l ^fl^S ^^^^-l^^fl^l^. '^V-i-^V 

<28> o^7lAi, EfliH-§- ^71^ ECC 1-^. -^t^ Hell'a^ ^ 5Zi=1-. 

<29> ^7l ^liB-§- n^S: 7]^^^ %S. t^]o]iE^ 7]^ ^^^^] ^^^^ ^IH ^ ^ 

<30> ^7] EfliH-§- Sl)^^, C-l]olBl 7l^ ^2: S.^^ ^ ^± ^B. ^ <>] 



30-9 



1020020063889 2003/5/3 
cf^ 7^011- slH^ i^*>^ ^]2n^o] 7]^^^ ^S. ScflS. tiV4^<^ «fl*i^ 

<3i> ^7] Efl>iH-g- 3(1^^ -il^ HHflH^I DC 0^1 ^^^51^ ^o] ia>^ 

<32> -^7]^ ^^-t ^^^*>7l ^ ^fl^S ^-B- 

^V-B-^V t^l^l^i^V 71^51^ no]lE.] t^lolEi <^^S1 tfl^^<Hl ^>^€ 

^>7i Bfl>iH-g- 3ll€<^l tfltb zi2flH» oi-g-^H ^^^m 

<34> ^1-71 EfliH-g- Sfl^cHl Cfl^fl H2fl^<J# ^^^m ^^l<='fl^i ^^^^> ^#^(DPD) 

<35> ^7l n<^]^] 7]^ RLUd.k) ^fl-g-*>^. 

^71 xflofl ^<^H (d+l)T5l ^Joll- slBiil- (k+l)T^ ^<^m i^^V 
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<36> ^71 t]]^^^% (d+l)T^ ^^^^ ^11 t^l<^lB^^€4 (k+l)T2l 

<37> ^71 t|l<>lEl3ifl^i2)- 7^]2 ^0]^]^^^ 42]- (d+D^l" (k+D^I 2n(n 

<39> ^ ^x^cHl ^fl^S ^:e.^-l^J-^fl^l^ £ 3^ #2:^}^, ^V-§-^> 7]^ 

^^]<=>]^ ^^(20)4. A>-g-7} c-flojEi <:g^^ ^fl^^«Hl ^}^^'=>] ^^3. ^ 

Ol 71^51^ el^^ '^^(10)311-. ^71 Al-g-^V dlolE^ cg^S^ 51^^<^1 ^V^€ ^^O}-^ 

<4o> £ 3^ ^ ^'^<^1 ^-B- ^-'^l '^^^ T^^^ 7M^-^ 

(10)«H1 ^t!: tfl^H ^(lOd)^ ^til^V^ ^^-2.^ t!:4. 

<4i> SEtb, ^^91 ^^(10)<^1^ ^^3. ^^ii^iV ^:e.7V 7]^sl^ ^H* 

c-flolEi ^(lOa). tJl^l^ClOb). ^^^(lOc) ^ ^^o]^ cl^^a ^Bfl 
7]^^^ :^^#(10e)<=>l ^ 9X^. ^€ ^^S.^ '^^l* l-H, 7l^ 7V^^ 

s.^ >.ofl cflt!: ^.a. ^s. ci^a S7l ^<^1 ^4. 
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<42> ^71 Efl>.H ^(lOd)^m ^H7l- ^^^il<^ $14. 

o^7lA^^ RLL(d.k) ^2: iJ-^-ll ^11^1^17> ^-^--11 ^SHl- m^}^ 

<43> RLL(d,k)2] tiV^ ^<=>1 ItilH A>oHl OWlH 

7fl^7]. (d)7llolJL ^Cfl (k)7flol ^2: "j-^olc^-. o] nfl , ^7] EflriH ^(20c)<^l^ 

^7KP) ^'^HH ^'fl "^^""l * 

o], RLL(1,7) €2: ^^]o]^7} 2T-8T ^<^1» ^^0)^3. 

7]^^B.S., ^7] BfliH ^(20c)<^l ^ ^7l(P) xfl<^l ^<=H:£ 2T5q- 8T1- i^^>^ ^€<^1 

<44> H 4a<^l iAl^ ti>54 ^o], ^71 ^(lOd)'Hl ^7l(P) i^oil 2T 

sq- 8T7> sfl1d<^l c:^7lA^ ^7l(P)fe ECC Hsfl^a^f ^-a- 

<45> 8T* i^*>^ 3111^^ c^l» «-<H. ^>M-^ 71^ tfl-fl St^^^ 2T^ 

sfl€<>l. ^^^^ 8TS1 4^01 ^A^^o^ ^A^^ ^ o;i4. 2T^ 8T7l- jacHS. 

afll^ iifl^olTlM- 2T/2T/8T/2T/2T/8TS1 71^51^ ^ 215^- 8T2l i:1-'a=^> ^^-^ 

^ 7]^. ^ ^ 7lS.cf^oll^ sqn^J 2T7>, 4€r 7l^^^^l^ ^ ^^fl ^S. 

01 8T7> 7l^m ^ 9X^. ^^1 ^^^S. srlHS. ol^cH^ 311^3). ^ 

tfl <^1^<^^ ^ Si4. 

<46> t!-^, ^ ^7l(P) vflofl 5^^.51- ^tfl 3lH slB-sq- 
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rf^ y^o]^ 21H^, ^HSiV ^tfl ^qB^I ^o]!- ^o] i3>^ 
3|*>4. c^l* 1:^, S 4a<^l ^7l(P) vfloil 2T.5T.8T^ ^^^^^ ^ 

<47> H 4d<=>ll wVsq- ^ol s^H 1^ ^ 

<48> <^11- 2T5q- 5T1- S.^^}<^ ¥^^5)^ ;^115fl^4 8T^ 5T» S.%^}<^ ^^^S]^ 

425ll€^l iliflS- 7l^sl^c-fl, ECC 1:^<H1 ^U^^<=>1 71-^£|J1. in+im^ ECC 1" 

<49> tb^, Bll^H 7l^Sl^ Bfl:i.H-8- Sfl^^ DC ^ 0^1 ^l^-^ 

<50> >a-7l^ ^fl^H ^(10d)<^l ^<=>]S. ^cfl slHl- 3L^*>^ ^fl 

1- ^ ^4. tfl^H-g- ^^^^ ^fl^H ^ 
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<51> 



sflBj^ £ 4a ^fl^l £ 4d» ^^tt ^fl-g-^l ^-§-^ ^ ^^1^1^^ ^ 

2: iJ-^<^l ^ slHS^I- siHl- 5L^*V<^ ^^^51^ 

^^o. oi^^H #^^}7l :^2fl5a^ 

<53> H2fl^J# ^^^V^tll ^^^i, ^^^V ^#^(DPD; Differential Phase Detection) 

#7ioii ^^1^ ^^^^ ^^^H ^i^^ ^^^m i^^^i^. 

<54> IL^dn, ^^^1 ^^^> ^*>^ ^H7> 

o^B^ o;^^-. £ 5a^ 2T^ ^^^1* ^B.^ ^no]^s. o]^o]^ 

o\] cfltt DPD ^S.^ S^ltb ^<^1^. £ 5a<HlAi o>efl «-^oil ZlsflS 

^ DPD ^All- AlJ:^ ^Jll- ^i:fl*l-<=^ M-^^ ^ ^^^> ''<^ 
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<55> tb^, H 5c^ ^^^S.t}?]] DPD ^Jl^ ^<=>m. °1 DPD 

H 5afi1 DPD wl^ltfl 1- ^tb DPD ^^'^l 5fl^^<H 

i4B|-uf7l n^o\] ^^^91 ^#^^1 1:7>¥^^ ^ «J:*fl, DPD ^S.^ 

<56> >^i-7l ^(10d)<^ ^^^^ ^2:^ BHfl^oi^l 

DPD ^#^21- ^Al^i^ ^ H2fl^J<=>fl -B-sltV ^^'S^ ^^^H Hsfl^cJ* ^ 

. o}o] n^-^ '^^ ^ 9X^- ^1 nBflH* <>1-B-*H ^^tb^. ^^i 

^^tV RLL(d.k) ^2: «o>^ ^ RLL(1,7) «o>^<^1 ^^>^. ^^""1 ^ 

^ 31H<^1 2T^ 8m if-^H ^^^€4. 2T011 T:fl-S-Sl^ ^ 
^ l2T* ^^*>^> 8T<^1 Al^ofl ig^» ^^^tbtq-. olr^l, Bll>.H-g- 

oflA^^ ^tb ^rfl ^^tb ^sfl^^S. ^ 

^^t}7] nfl^oll o] -g-oltb o]^o] ^Xv^ . , ^^}o]^7} 

ofl rel-El- slHl: AVoloflA-l 3.S.^S.3.7} ^ ^1=1-. *M'?b, ^2iS. ^ 
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ol^ cg*j:0. ji^^H ^^«>^ 1:7>^^ 

<59> ^v^, ^ ^1^0,1 ;^fl^5 ^-S- ^tv tfl>iH-g- 

cfl 5X1H1- S^^s). o>^e1 ^€°fl ^tb ZLHflSSi X 0^1 £|H 

<60> c^li l-ol, RLLCd.k) ^2: n<^]^7} (d+l)T-(k+l)T 

>i3llolis. 7l^^cl-. RLLCd.k) d* ^^^(ininiraum run 

length) <^l5l-al ^}JL. k» ^tfl ^^^(maximum run length)olEl-JL tbi=1-. '^'Is^t!: cfl^l^^ 
^S.* ^M^}^^^] 9X^^^ DC ^^^^ ^<='fl7l ^Sll, ^2:^ ^^^>(minimum 
run length) ^^^>( maximum run length) ^fl'Hl ^ 7}7]S] ^^ 

^^tb^. ^, d< i.j^ k» ^J:^*}^ -^d^tlr^. ^^1^. 

^5^d^>i. '^l tilH^^ ol^^H t-flolE^ sflna A5^^7l(27)oll ^llt-ll<=>l 
T^mo]^^^^ ^J^^^Vtzf. zi^lJl, ^71 ^11 ^ ^12 c^1olE^3i|l^^ NRZI <^3. 

<6i> ^7] m n<=>\^]n'^^ ;^i2c-]ioit|3i]^^ d< k 9X^ i ^ 

Z^- (i + l)T2l (j+l)T5l tiV4 ^^^S. «>^^*>T^. 3.2151, 

^ ^12 c11olE|5fl^2l 7jol§ (i+l)5il- (j+1)^ ^tifl^o^ 2ni^7\^^, n^ 
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o]B\n^^ ^^1 ^o]^ 2^ 8^ 8^1 2n«ll<?l tlrcf. n=l<^a 

^, 41 ^ ^12 cll^lB-lslj^o^ 7^0)7} 16T7> SlH^ ^V7l cflolBl5Zil^^ 2T 

7> 8^ tiJ^slJL, ;^12 c-flolE^ lifl^^ 8T7> 2^ «J:^Sl<=>1 n=2^a . ^ 

:gc.i7> 32T7> *>7l ;^Ucllolti ^fl^^ 2T7> 16^ «]r4£l:a, ;^12 ^0]^] 

8T7V 4^ tiJr^Sl'H -^l^ ^^1 cilolE^sfl^n]- 42 cflolEli^^^ i 

HI- iWS^ ^^^1 w>^2]^>i:1-. 4^1 ^^^}^, RLL(d.k) «<}-^«fl^i n'=>] 

^n^-^ (d+l)T2| tiV^ n^^^ ^^^^>^. ^12 tllolB^^^^ (k+l)T2l tiV^ 3i|l€o.s. 
^A^tVtq-. 3. ^m^l (d+l)3i- (k+l)2l ^n^^ 2n(n^ ^V^^) 

Bfloi ^o] t3>^3i^V4. (d+l)5q- (k+l)2l 121- ^ ^. (d+l)2l «>^S1^^ 

2np^olJl, (k+l)2l tiV4^^^ 2nq^<^m. <^7lAi, p=I/(d+l)olJI, q=I/(k+l)'^m. 

<64> ^V7m ^-§-^ ^Sl^V^S Cf^^l- ^Cl-. 

<65> IS. 11 
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ojo^Ai DC 0^^ ^ ^^*>7fl^^«- 4^ ^4. 

<67> ^7]^ <=g^ ^ BlS-^V^ -^^^ '^^'^l ^ 

mt\3L n^']^^ 7]^ «J-^<H1 Cfltb ^ ^ 5Z 

<68> >a-^*V tivsq- :^oi ^ ^vt^oii 4€- ^ll^S ^-§- ^^-i^i^J-^fl^l^ s^^^ ^ Bis. 

<69> ^ IJ-'^'^I 4^^. ^fl— -"^l -§- 

-tis]^^ Sife ^^^^ ^ $14. cl^^l. n^^^ DC ^^^^ ^1^1^ 

^ ox^^. ^^^^o_s.^ ^^tb ^^<=>] 7}^t}s.^ tb^. 
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11 

[^^%^ 21 
i^i^^^ 31 

^1-71 ^ ^tfl Sll^S!^ 4€r ^^1* i^^H T^^^S]^ ^ 

o. ^1-^ ^flAj ^-g- 

41 
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[^^%^ 51 

>ll23i|i^oi 7l^^^ incfls ^>^sl<H wfl^€ ^^-^s. ^1-^ A^l ^ 

-g- ^ja^^^^fl^l. 

71 

^V7l 71^^^^ ECC 1:^, ^^-1 He11<a<?l ^^^S *>fe ^fl^S ^-§- ^ 
81 

l^^*^ 91 
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l^^^J- 101 

^71 Efl^H^ 3(1^^ *V ^7] ifloil (d+l)TSl ;a<=>11- ^Hfil- (k+l)TSl 

;aoll- 3rlH» i^^H ^-^^^1^ ^^^S ^fl^S ^-a;^i^J-^fl^l • 

[^^•sj- 111 

^V7l Bfl^H-g- 3fl^^ vflofl (d+l)T ^'^l* ^H. (k+l)T ^<^1» 

121 

l^^*^ 131 

71^^^^. ECC H^^l<a<?l ^* ^^^S 7fl^S ^-g- ^ 
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\H=^^} 14] 

s-;3o.s. 7S\% ^-g- ^:e.^-l^^B^l. 

151 

Efl^H-g- sfl€^ (d+l)T^ tiV^sfl^o.^. ^^^^ c-flolBl3ll^4 (k+l)TSl 
[^^^J- 161 

^71 ;^ll c^lolE^irllBi^ ^2 cflolBlsfl^^ (d+l)2|- (k+l)5l ^i^wfl^fil 2n(n 
171 

^ ^ T^floiEi ^^^^ ^\^^ '^^^ 3^^^ ^fl^S ^:e.^-1^J-°fl^l 
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^7] EfliH-§- 3ll^«=>ll i^t!: ^S. neflHl- <^1^*H ^SH* ^^^m ^^1; 
» 5L^«>^ ^^^S. 13-^. 
181 

S^^H ^^^S. t}^ 

[^^^■sj- 191 

^^^^^ ^^-^S «<3-^. 
201 

Ecc 1:^.^ S5ll<a'y ^^-^S. 13-^. 

I^^^J- 211 

^. wfl^o] 7l^^^ ^S. iltflS. ^^^^ n^^S. ^ ^^-^S. t}^ «o^^. 
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221 

i^^m 42sll^ol 71^^^ ^S. iHtflS. ^^-^S. 
[^^^J- 231 

7i^^^^ Ecc 1:^, ss^i^j^ 

241 

^V7l Efl^H-§- ^€<^ tfl^ HBfl^a^ ^^Hl^i ^^^^> ^#^(DPD) 

^^,1^ «j-6io.s. H2fl^J* ^^-^S- ^1-^ IJ-^. 

l^^^J- 251 

^. 

[^^•sj- 261 

25*d-<^l 9X'^M. 
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:goli. 511 T^^^^^ ^^-^S. ^^'S. 

27] 

>^V7l BfliH-§- 3fl€^ vflofl (d+l)T ^^11- 3I1H, (k+l)T ^<5ll- 

281 

291 

>^7l 71^.1^^^ ECC 1-^, 2.^ H^rJ"?! ^^-^S IJ-^. 
301 

«m «o^^. 
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